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CLAIMS 



[Claim(s)] 

[Claim l] The recording head by which is carried in carriage and both-way 
movement is carried out crosswise [ of a record form ] The sub tank which 
suppUes ink to the aforementioned recording head while being carried in 
carriage with the aforementioned recording head and receiving supply of ink 
from an ink cartridge through an ink supply route It is the ink-jet formula 
recording device equipped with the above, and is characterized by providing 
the ink and the judgment means of judging with an ink cartridge being in 
ink and a state. 

[Claim 2] The ink-jet formula recording device according to claim 1 
characterized by providing the following An ink consumption operation 
means to calculate the ink consumption stored in the aforementioned sub 
tank The ink supply bulb by which valve -opening control is carried out that 
ink should be supplied from an ink cartridge to a sub tank when the 
consumption of the ink calculated by the aforementioned ink consumption 
operation means reaches a predetermined value The amount detection 
means of ink which carries out valve-closing control of the aforementioned 
ink supply bulb based on a detection output when it is detected that ink was 
supplied by valve opening of the aforementioned ink supply bulb to the 
predetermined amount in the sub tank the time check which starts a time 
check from the time of valve opening of the aforementioned ink supply bulb 
a means and the above -- a time check the ink judged as an ink cartridge 
being in ink and a state when the detection output by the aforementioned 
amount detection means of ink is not obtained, although the means clocked 
the time set beforehand, and a judgment means 
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[Claim 3] The ink-jet formula recording device according to claim 1 or 2 
constituted so that the judgment result by the aforementioned ink and the 
judgment means might be adopted, when an ink residue detection means to 
detect that the amount of ink stored by the aforementioned ink cartridge 
became below the predetermined value detected that provided further and 
the detection value by the aforementioned ink residue detection means 
became below the predetermined value. 

[Claim 4] An ink consumption operation means to calculate the ink 
consumption stored in the aforementioned sub tank, or the ink residue 
detection means of an ink cartridge The number of **** of the ink drop from 
a recording head based on printing data at least, For every operation of 
cleaning operation of carrying out suction discharge of the ink, from the 
number of **** of the ink drop from the recording head by Flushing 
operation, and a recording head The ink-jet formula recording device 
according to claim 2 or 3 made as [ calculate / ink consumption or an ink 
residue / multiply by the coefficient, respectively and ]. 
[Claim 5] The ink residue detection means of the aforementioned ink 
cartridge is the ink-jet formula recording device according to claim 3 
constituted so that a detection means to detect reduction of the amount of 
ink physically might be used. 

[Claim 6] the float member to which an amount detection means of ink detect 
that ink was supplied to the predetermined amount in the aforementioned 
sub tank surfaces in the ink which was held in the sub tank and supplied to 
the sub tank, and float " the ink- jet formula recording device according to 
claim 2 to 5 which an output generating means generate an electric output 
according to the surfacing position of a member comes to constitute 
[Claim 7] The ink-jet formula recording device according to claim 1 to 7 by 
which the ink supply route which results in a sub tank is constituted from an 
aforementioned ink cartridge with the flexible ink supply tube. 
[Claim 8] While the ink pack which the outline was formed in the airtight 
state and formed of the flexible material which enclosed ink with the interior 
is contained, the aforementioned ink cartridge In the space formed in the 
outline composition member and ink pack of an ink cartridge The ink-jet 
formula recording device according to claim 1 to 7 constituted so that the 
pneumatic pressure generated by the air booster pump might be impressed 
and ink might be supplied from an ink cartridge to a sub tank by operation of 
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pneumatic pressure. 

[Claim 9] The ink-jet formula recording device according to claim 8 which the 
pneumatic pressure by which a recording device is loaded with two or more 
ink cartridges which enclose each ink breathed out from the aforementioned 
recording head, respectively removable, and they are generated by one air 
booster pump constituted so that it might be impressed to each ink cartridge, 
respectively. 

[Claim 10] While being carried in carriage, being carried crosswise [ of a 
record form ] at carriage with the recording head by which both way 
movement is carried out, and the aforementioned recording head and 
receiving supply of ink from an ink cartridge through an ink supply route It 
is the ink and the judgment method of an ink cartridge which are used for 
the ink-jet formula recording device which equipped the aforementioned 
recording head with the sub tank which supplies ink. The ink supply step 
which calculates the ink consumption stored in the aforementioned sub tank, 
and supplies ink from an ink cartridge to a sub tank based on the result of an 
operation, When ink is supplied by execution of the aforementioned ink 
supply step to a predetermined amount in a sub tank, from an ink cartridge, 
the supply halt step which stops the supply of ink to a sub tank goes round, 
and is performed. While the aforementioned ink supply step and a supply 
halt step go round and are performed A step is performed, the time check 
which verifies whether it results between predetermined times from the 
start of the aforementioned ink supply step at a supply halt step ■■ the above 
■■ a time check the ink of an ink cartridge used for the ink -jet formula 
recording device made as [ judge / when not resulting after predetermined 
time progress in a step at the aforementioned supply halt step / with an ink 
cartridge being in ink and a state ], and the judgment method 
[Claim 11] the above a time check the ink of an ink cartridge used for the 
ink-jet formula recording device according to claim 10 made as [ judge / with 
the aforementioned ink cartridge being in ink and a state, when it is checked 
that it is the case where it does not result after predetermined time progress 
at the aforementioned supply halt step, in a step, and the amount of ink 
further stored by the aforementioned ink cartridge is below a predetermined 
value ], and the judgment method 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
ink and the judgment method of an ink cartridge which are used for the 
ink-jet formula recording device which can grasp correctly the ink and the 
state of an ink cartridge of supplying ink to especially the aforementioned 
sub tank, and this equipment about the ink-jet formula recording device by 
which the sub tank for supplying ink was carried in the recording head on 
the carriage with which the recording head was carried. 
[0002] 

[Description of the Prior Art] For example, in the ink-jet formula recording 
device with which for office or business use is provided, in order to make it 
correspond to comparatively a lot of printing, it will be necessary to arrange 
a mass ink cartridge, and the recording device of form which makes the 
wearing equipment (cartridge electrode holder) arranged for example, at the 
main part side of equipment load with the ink cartridge of each color for this 
reason is offered. 

[0003] And a sub tank is arranged on the carriage with which the recording 
head was carried, and ink is supplied from each aforementioned ink 
cartridge through an ink supply tube to each sub tank, respectively, and it is 
constituted so that ink may be further suppUed firom each sub tank to a 
recording head, respectively. 

[0004] In the ink cartridge used for the recording device of such composition, 
it is in the state with which the cartridge electrode holder was loaded, and 
the ink and the detection means of verifying whether each ink cartridge 
being in the state of an ink end possess. 

[0005] As indicated by JP,3-7530,A, the flexible ink pack with which ink was 
enclosed is contained in the case of an ink cartridge, and this ink and the 
detection means are constituted so that ink and a detection lever may detect 
the contraction state of an ink pack based on consumption of ink. And it is 
constituted so that operation of the switch the movement of this lever 
switches on or switches off can detect ink and a state electrically. Moreover, 
the amount used is computed by carrying out counting of the **** of an ink 
drop, and the method of performing ink and a judgment is also proposed. 
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[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the ink and the 
detection means of composition hke the former, since it is what detects the 
contraction state of a flexible ink pack with the combination of ink and a 
detection lever, and a switch, dispersion occurs separately on the form of a 
detection lever, or the contact arrangement of a switch, therefore it has the 
technical technical problem that ink and the detection point are changed 
sharply. 

[0007] Moreover, it has the technical problem that ink and the ink residue at 
the time vary, by weight dispersion of an ink drop, capacity dispersion in an 
ink cartridge, etc. also by the method by counting of an ink drop like the 
latter. 

[0008] Therefore, in the state where the residue of the ink of an ink cartridge 
is somewhat left behind in consideration of said dispersion, it is constituted 
so that it may dare take out the sign of an ink end. Therefore, where 
considerable ink is left behind in an ink pack, cartridge exchange is made in 
many cases, and it has the problem that the burden of a running cost, 
processing of the remains ink in the ink cartridge discarded, etc. occurs for 
this reason. 

[0009] this invention is made paying attention to a trouble which was 
described above, and aims at offering the ink and the judgment method of an 
ink cartridge which are used for the ink-jet formula recording device which 
can grasp the ink and the state of an ink cartridge to accuracy more, and this 
equipment. 
[0010] 

[Means for Solving the Problem] The ink-jet formula recording device 
concerning this invention made in order to attain said purpose While being 
carried in carriage, being carried crosswise [ of a record form ] at carriage 
with the recording head by which both-way movement is carried out, and the 
aforementioned recording head and receiving supply of ink from an ink 
cartridge through an ink supply route It is the ink-jet formula recording 
device which equipped the aforementioned recording head with the sub tank 
which supplies ink. Even if the supply time of the ink to a sub tank passes 
predetermined time since the aforementioned ink cartridge, when the 
amount of supply of the ink to a sub tank is inadequate, the ink and the 
judgment means of judging with an ink cartridge being in ink and a state 
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possess. 

[OOll] In this case, an ink consumption operation means to calculate the ink 
consumption stored in the aforementioned sub tank in the form of desirable 
operation, The ink supply bulb by which valve-opening control is carried out 
that ink should be supplied from an ink cartridge to a sub tank when the 
consumption of the ink calculated by the aforementioned ink consumption 
operation means reaches a predetermined value, The amount detection 
means of ink which carries out valve-closing control of the aforementioned 
ink supply bulb based on a detection output when it is detected that ink was 
supplied by valve opening of the aforementioned ink supply bulb to the 
predetermined amount in the sub tank, the time check which starts a time 
check from the time of valve opening of the aforementioned ink supply bulb " 
a means and the above -- a time check, when the detection output by the 
aforementioned amount detection means of ink is not obtained, although the 
means clocked the time set beforehand The ink and the judgment means of 
judging with an ink cartridge being in ink and a state possess. 
[0012] Moreover, in the ink-jet formula recording device concerning this 
invention, an ink residue detection means detect that the amount of ink 
stored by the aforementioned ink cartridge became below the predetermined 
value possesses further, and when it is detected that the detection value by 
the aforementioned ink residue detection means became below the 
predetermined value, it is constituted so that the judgment result by the 
aforementioned ink and the judgment means may be adopted. 
[0013] In this case, an ink consumption operation means to calculate the ink 
consumption stored in the sub tank, or the ink residue detection means of an 
ink cartridge is made as [ calculate / ink consumption or an ink residue / 
multiply / from the number of regurgitation of the ink drop from a recording 
head based on printing data, the number of regurgitation of the ink drop 
from the recording head by Flushing operation, and a recording head / by the 
coefficient preferably, respectively for every operation of cleaning operation 
of carrying out suction eccrisis of the ink, and ] Moreover, the ink residue 
detection means of the aforementioned ink cartridge may be constituted so 
that a detection means to detect reduction of the amount of ink physically 
may be used. 

[0014] moreover, the float member which surfaces in the ink which an 
amount detection means of ink to detect that ink was supplied to the 
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predetermined amount in the aforementioned sub tank was preferably held 
in the sub tank, and was supplied to the sub tank and float - it is constituted 
by output generating means to generate an electric output according to the 
surfacing position of a member 

[0015] And in the form of desirable operation of the ink-jet formula recording 
device concerning this invention, the ink supply route which results in a sub 
tank is constituted from the aforementioned ink cartridge by the flexible ink 
supply tube. And the outline is formed in an airtight state, the pneumatic 
pressure generated by the air booster pump is impressed in the space formed 
in the outline composition member and ink pack of an ink cartridge while the 
ink pack formed of the flexible material which enclosed ink with the interior 
is contained, and the aforementioned ink cartridge is constituted so that ink 
may be supplied from an ink cartridge to a sub tank by operation of 
pneumatic pressure. 

[0016] Furthermore, a recording device is loaded with two or more ink 
cartridges which enclose each ink preferably breathed out from the 
aforementioned recording head, respectively removable, and the pneumatic 
pressure generated by one air booster pump is constituted so that it may be 
impressed to each ink cartridge, respectively. 

[0017] Moreover, the ink and the judgment method of an ink cartridge which 
are used for the ink-jet formula recording device concerning this invention 
While being carried in carriage, being carried crosswise [ of a record form ] at 
carriage with the recording head by which both-way movement is carried out, 
and the aforementioned recording head and receiving supply of ink from an 
ink cartridge through an ink supply route It is the ink and the judgment 
method of an ink cartridge which are used for the ink-jet formula recording 
device which equipped the aforementioned recording head with the sub tank 
which supplies ink. The ink supply step which calculates the ink 
consumption stored in the aforementioned sub tank, and supplies ink from 
an ink cartridge to a sub tank based on the result of an operation, When ink 
is supplied by execution of the aforementioned ink supply step to a 
predetermined amount in a sub tank, from an ink cartridge, the supply halt 
step which stops the supply of ink to a sub tank goes round, and is performed. 
While the aforementioned ink supply step and a supply halt step go round 
and are performed A step is performed, the time check which verifies 
whether it results between predetermined times from the start of the 
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aforementioned ink supply step at a supply halt step ■- the above " a time 
check when not resulting after predetermined time progress in a step at 
the aforementioned supply halt step, it is made as [ judge / with an ink 
cartridge being in ink and a state ] 

[0018] in this case, the time check preferably described above it is the case 
where it does not result after predetermined time progress in a step at the 
aforementioned supply halt step, and when it is checked that the amount of 
ink further stored by the aforementioned ink cartridge is below a 
predetermined value, it is made as [ judge / with an ink cartridge being in 
ink and a state ] 

[0019] If the amount of ink reservoirs in a sub tank decreases, for example by 
execution of printing according to the ink-jet formula recording device which 
adopted the ink and the judgment method of the above ink cartridges, ink 
will be supplied to the sub tank by which valve-opening control was carried 
out and the ink supply bulb was carried in carriage through the ink supply 
route from the ink cartridge. And when it is detected that ink was supplied 
to the amount predetermined in the amount detection means of ink in a sub 
tank, valve-closing control of the aforementioned ink supply bulb is carried 
out, and thereby, a recording device can perform printing continuously. 
[0020] And a time check is started from the time of valve opening of said ink 
supply bulb, and when it cannot be detected that ink was supplied after 
predetermined time progress to the amount predetermined in the amount 
detection means of ink in a sub tank, it is made as [judge / with an ink 
cartridge being in ink and a state ]. 

[0021] That is, it clocks from the time of valve opening of an ink supply bulb 
in this way, and even if it passes the predetermined time when a sub tank 
should naturally become full, when the amount detection means of ink in a 
sub tank cannot detect the state concerned, it is made as [ presume / that an 
ink cartridge is in ink and a state ]. Therefore, it can use up to the state 
where the ink in an ink cartridge becomes that there is almost nothing, by 
adopting ink and a detection means which were described above. 
[0022] In addition, an ink residue detection means to detect that the amount 
of ink stored by the ink cartridge as described above became below the 
predetermined value is arranged. And as it is the case where it detects and 
described above further that this ink residue detection means was close to an 
ink end, when it cannot be detected that ink was supplied after 
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predetermined time progress to the amount predetermined in the amount 
detection means of ink in a sub tank, it is made as [judge / with an ink 
cartridge being in ink and a state ]. Thus, it is avoidable to detect the ink and 
the state of a cartridge accidentally according to the obstacle of for example, 
an ink supply system etc. with constituting. 
[0023] 

[Embodiments of the Invention] The ink-jet formula recording device which 
adopted the ink and the judgment method of an ink cartridge concerning this 
invention hereafter is explained based on the form of desirable operation 
shown in drawing. Drawing 1 shows the whole ink-jet formula recording 
device composition by the plan, the timing belt 3 which a sign 1 is carriage in 
drawing 1 , and drives this carriage 1 by the carriage motor 2 -- minding - a 
scanning guide a member 4 is guided having an ejection it is 
constituted so that both-way movement may be carried out at the main 
scanning direction which is the longitudinal direction of a member 5, i.e., the 
cross direction of a record form and although not shown in drawing 1 - the 
ejection of carriage 1 - the ink -jet formula recording head 6 mentioned later 
is carried in the field which counters a member 5 

[0024] Moreover, the sub tanks 7a- 7d for supplying ink are carried in the 
aforementioned recording head at carriage 1. In the gestalt of this operation, 
in order to store each ink temporarily in the interior, corresponding to each 
ink (for example, black ink, yellow, cyanogen, each color ink of a Magenta), 
four of these sub tanks 7a-7d are provided. 

[0025] And it is constituted so that black ink and each color ink may be 
supplied to these sub tanks 7a- 7d respectively through the flexible ink 
supply tubes 10 and 10 and .... which constitute an ink supply route from the 
ink cartridges (this is also hereafter called main tank) 9a-9d with which the 
cartridge electrode holder 8 arranged at the edge of equipment was loaded. 
[0026] the cap formed in the non-printing area on the moving trucking of the 
aforementioned carriage 1 (home POJON) on the other hand of elastic 
materials, such as rubber which the capping means 11 which can close the 
nozzle forming face of a recording head is arranged, sticks to the upper 
surface of this capping means 11 further at the nozzle forming face of the 
aforementioned recording head, and can be closed, - a member 11a is 
arranged and the time of carriage 1 moving to home POJON the 
aforementioned cap ■■ a member - it is constituted by 11a so that the nozzle 
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forming face of a recording head can be closed 

[0027] this cap " a member ■■ 11a closes the nozzle forming face of a 
recording head in the idle period of a recording device, and functions as a lid 
which prevents dryness of nozzle opening moreover, this cap ■■ the end of the 
tube in the suction pump (tube pump) mentioned later is connected to 
member 11a, and the negative pressure by the suction pump is made to act 
on a recording head, and it is constituted so that cleaning operation which 
carries out suction eccrisis of the ink from a recording head may be 
performed 

[0028] and wiping which formed elastic materials, such as rubber, in the 
printing area side which adjoined the capping means 11 in the shape of a 
strip of paper the member 12 is arranged, and it is constituted so that the 
nozzle forming face of a recording head can be wiped away and cleaned if 
needed 

[0029] Next, drawing 2 shows typically the ink supply structure of a system 
carried in the recording device shown in drawing 1 , and explains it with 
drawing 1 shown with the same sign about this ink supply system. The air 
which the sign 21 shows the air booster pump and was pressurized by this 
air booster pump 21 in drawing 1 and drawing 2 Each main tanks 9a-9d (it 
may represent in drawing 2 , and it is shown as a sign 9, it may represent 
below, and may only explain as a sign 9) which the pressure regulating valve 
22 was supplied and were further described above through the pressure 
sensor 23 It is constituted so that it may be supplied, respectively. 
[0030] In this case, an airstream way branches from the aforementioned 
pressure sensor 23 to each main tank 9, and to each main tank in the state 
where the cartridge electrode holder 8 was loaded, it is constituted so that 
pressurization air may be impressed, respectively. 

[0031] The aforementioned pressure regulating valve 22 has the function 
which the pneumatic pressure which opens a pressure wide and joins each 
main tanks 9a-9d can maintain in the predetermined range, when the 
pneumatic pressure pressurized by the air booster pump 21 reaches too 
much state according to a certain obstacle. 

[0032] Furthermore, the aforementioned pressure sensor 23 detects the 
pneumatic pressure pressurized by the air booster pump 21, and functions as 
controlling the drive of the air booster pump 21. namely, when the 
pneumatic pressure pressurized by the air booster pump 21 detects having 
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reached the predetermined pressure While stopping the drive of the air 
booster pump 21, when having become below the pressure as which 
pneumatic pressure was determined by the pressure sensor 23 is detected It 
controls to make the air booster pump 21 drive, and the pneumatic pressure 
which joins each main tanks 9a-9d described above by this repeat functions 
as being maintained by the predetermined range. 
[0033] As the outline composition was shown in drawing 2 , as for the 
aforementioned main tank 9, the ink pack 24 which the case which 
constitutes the outline is formed in the airtight state, and was formed in the 
interior of the flexible material which enclosed ink is contained. And the 
space formed in the main tank 9 and the ink pack 24 constitutes the pressure 
room 25, and it is constituted so that the pressurization air which minded 
the pressure sensor 23 in this pressure room 25 may be supplied. 
[0034] By this composition, each ink pack 24 contained by each main tanks 
9a-9d receives pressurization with pressurization air, respectively, and is 
made as [ generate / the ink style by the predetermined pressure / to each 
sub tanks 7a" 7d / from each main tanks 9a-9d ]. 

[0035] In addition, as shown in the aforementioned main tank 9 as an ink 
cartridge also at drawing 3 , the record element 27 which can record the 
information about the main tank 9 on a part of the case is arranged, and the 
data about the ink residue in the main tank concerned are written in this 
record element 27 so that it may mention later. And as shown in drawing 2 , 
the terminal 28 for writing in or reading and carrying out information to this 
record element 27, is arranged at some main tanks 9, and when a recording 
device is loaded with the main tank 9, it is constituted so that it may connect 
electrically a recording device side and transfer of the information about the 
ink residue of a main tank may be made. 

[0036] Moreover, the pilot switch 29 which constitutes an ink residue 
detection means to detect that the amount of ink stored by the main tank 9 
as shown also in drawing 3 became below the predetermined value may be 
made to provide in the aforementioned main tank 9. and the whole surface of 
said ink pack 24 is stuck on the inside of the case which constitutes the main 
tank 9 for example, by double-sided adhesion sheet 24a " having - **** 
moreover, the ink pack 24 ■■ on the other hand - being alike - operation 
board 24b is stuck similarly It acts so that a part of aforementioned 
operation board 24b may make the aforementioned pilot switch 29 an ON 



11/25 



Japanese Publication number : 2001-232806 



state with contraction of the ink pack 24 by this composition, when the 
amount of the ink enclosed with the ink pack 24 decreases. 
[0037] As shown in drawing 2 , the terminal 30 with which the on-o£f 
information on the aforementioned switch 29 is drawn is arranged at some 
main tanks 9, and when a recording device is loaded with the main tank 9, it 
is constituted so that it can connect electrically a recording device side. 
[0038] On the other hand, the ink pressurized in each aforementioned main 
tanks 9a-9d .... and each ink supply tubes 10 and 10, and are minded, 
respectively, respectively - each ink supply bulbs 26 and 26 - Each sub 
tanks 7a- 7d (it may represent in drawing 2 , and it is shown as a sign 7, it 
may represent below, and may only explain as a sign 7) carried in carriage 1 
It is constituted so that it may be supplied. 

[0039] although the detailed explanation about the composition of the sub 
tank 7 shown in drawing 2 is mentioned later the basic composition the 
interior " float " a member 31 arranges " having **** -- the float the 
permanent magnet 32 is attached in a part of member 31 And a substrate 34 
is equipped with the galvanomagnetic devices 33a and 33b represented by 
the hall device, and the splice is carried out to the side attachment waU of 
the sub tank 7. 

[0040] this composition " float - the permanent magnet 32 arranged at the 
member 31, and float according to the amount of line of magnetic force by 
the aforementioned permanent magnet 32 according to the surfacing 
position of a member, an output generating means by which electrical output 
is generated by the aforementioned hall devices 33a and 33b constitutes - 
having **** the aforementioned float - the amount detection meanses of 
ink in a sub tank including a member 31 are constituted 
[0041] In the form of this operation, as for said amount detection means of 
ink, ink is supplied from each main tank 9 to each sub tank 7. It is used so 
that the state where the amount of ink in a sub tank reached a 
predetermined capacity (almost full state) may be detected, and it is 
constituted so that the aforementioned ink supply bulb 26 may be closed 
based on the electrical output of the hall devices 33a and 33b described above 
in this case. 

[0042] On the other hand, in the form of this operation, it has an ink 
consumption operation means to calculate the ink consumption in a sub tank 
so that it may mention later, and when judged with the ink consumption in a 
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sub tank having progressed by this operation means, it is constituted so that 
valve-opening control of the aforementioned ink supply bulb 26 may be 
carried out. Thereby, the ink currently pressurized within the main tank 9 is 
individually sent out in each sub tank 7 by which consumption of ink 
progressed. 

[0043] And based on the output from the amount detection means of ink 
containing a float member, the aforementioned ink supply bulb 26 is closed 
as it described above, when the amount of ink in the sub tank 7 concerned 
reached a predetermined capacity. It acts so that ink may be intermittently 
supplied from a main tank to a sub tank by such repeat, and it is made as 
[ store / the ink of the fixed range / always / by each sub tank ]. 
[0044] Moreover, as shown in drawing 2 , it consists of each sub tank 7 so 
that ink may be supplied to a recording head 6 through the tube 36 
connected to a bulb 35 and this, and based on the print data supplied to the 
actuator which a recording head 6 does not illustrate, from nozzle opening 6a 
formed in the nozzle forming face of a recording head 6, it acts so that an ink 
drop may be breathed out. In addition, in drawing 2 , the sign 11 shows said 
capping means and the tube connected to this capping means 11 is connected 
to the suction pump (tube pump) mentioned later. 

[0045] Next, drawing 4 and drawing 5 show the gestalt of operation of said 
sub tank, drawing 4 omits the composition of some sub tanks, and the **** 
perspective diagram shows this from the whole surface, and **** perspective 
drawing shows drawing 5 from said. In addition, in drawing 4 and drawing 5 , 
the portion equivalent to already explained each part is shown by the same 
sign. 

[0046] The sub tank 7 is mostly formed in the shape of a rectangular 
parallelepiped, and the whole is made by the shape of flat, box-like [ by 
which circumferential side-attachment-wall 41b with which the outline of 
this sub tank 7 is connected in unilateral wall 41a and this was formed in 
one ] a member 41 constitutes having **** - box-like [ this ] in the 
opening periphery of a member 41 for example, the film-like member 42 
(refer to drawing 5 ) by the transparent resin material attaches in an 
adhesion state by the heat welding means -- having -- box-like -- the ink 
reservoir space 43 is formed in the interior surrounded by the member 41 
and the film-Uke member 42 

[0047] and box-like - the support shaft 44 which projects toward the ink 
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reservoir space 43 from aforementioned unilateral wall 41a which 
constitutes a member 41 ■■ box-like - it forms in a member 41 and one - 
having - **** float - by setting this support shaft 44 as a rotation center, 
the member 31 is arranged so that it can carry out movable in the gravity 
direction in the ink reservoir space 43 

[0048] in addition, in the form of this operation, the aforementioned support 
shaft 44 is arranged near [ horizontal ] the edge in the ink reservoir space 43 
" having **** the aforementioned float ■■ the member 31 is formed in 
movable free one end of the support arm material 45 by which movable is 
carried out as a rotation center in the aforementioned support shaft 44 at one 
[0049] As shown in drawing 5 , said permanent magnet 32 is attached in free 
one end of the aforementioned support arm material 45. and this permanent 
magnet 32 When it changes the support arm material 45 into a level state 
mostly, it is constituted so that it may be located near [ horizontal ] the other 
end in the ink reservoir space 43, namely, so that it may be most approached 
by the hall devices 33a and 33b with which the substrate 34 by which the 
splice was carried out to the side attachment wall of the sub tank 7 was 
equipped. 

[0050] On the other hand, the opening 46 of the ink is formed in the bottom 
of circumferential side -attachment- wall 41b in the low section of the gravity 
direction, i.e., the form of this operation, and through the aforementioned 
tube 10 connected to this opening 46 of the ink, main tanks 9 are consisted of 
by the aforementioned sub tank 7 so that ink may be supplied in the ink 
reservoir space 43. 

[0051] By forming the opening 46 of the ink in the sub tank 7 in the low 
section of the gravity direction as it described above, the ink from a main 
tank is considered so that it may be supplied from the bottom of the ink 
reservoir space 43, therefore foaming of ink may not occur in the ink 
reservoir space 43 on the occasion of supply of ink. 

[0052] furthermore the inside of the aforementioned sub tank 7 float 
the rib of two or more articles which makes the portion which avoided the 
move field of a member 31 and the support arm material 45 reduce the 
generating grade of flapping of the ink in a sub tank with movement of 
carriage the member 47 is arranged in addition, the form of this operation 
" setting ■■ each rib " box-like [ from which a member 47 constitutes the sub 
tank 7 ] -- it is fabricated by one by using imilateral wall 41a as the base so 
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that it may project toward the ink reservoir space 43, respectively from 
unilateral wall 41a of a member 41 

[0053] this rib " by existence of a member 47, the generating grade of 
flapping of the ink in a sub tank can be reduced as described above, and 
thereby, the detection precision of the amount of reservoirs of the ink in the 
sub tank 7 by the hall device can be raised 

[0054] Moreover, in the sub tank 7, as shown in drawing 5 , the opening 46 of 
the ink is approached and the ink derivation mouth 48 is formed, and this 
ink derivation mouth 48 a wrap the filter for foreign matter traps which 
forms a pentagon (the shape of the home base) like the ink which the 
member 49 is arranged, therefore was stored in the sub tank 7 this filter 
it is made as [ lead / through a member 49 / to the ink derivation mouth 48 ] 
[0055] The ink drawn from the aforementioned ink derivation mouth 48 is 
constituted so that it may result in the aforementioned bulb 35 arranged via 
the rear-face side of side-attachment-wall 41a at the lower base section of the 
sub tank 7. And the ink through the bulb 35 is constituted so that it may be 
led to the end connection 53 of the tube 36 similarly connected to a recording 
head 6 via the rear-face side of side-attachment-wall 41a. 
[0056] On the other hand, as shown in drawing 4 and drawing 5 , the flow 
slot 61 through which it flows to the ink reservoir space 43 is formed in the 
inclination state, and the air free passage mouth 62 penetrated at the rear 
face of side-attachment wall 41a of the sub tank 7 is formed in the 
upper-limit section of this flow slot 61, i.e., Takabe of the gravity direction of 
the sub tank 7, at the Johan section of the sub tank 7. In addition, in the rear 
face, this air free passage mouth 62 is blockaded with the water-repellent 
film which prevents passage of ink while it passes the atmosphere. 
[0057] In addition, by forming in the side attachment wall of the 
aforementioned sub tank 7 crevice 41c which positions hall devices 33a and 
33b, as shown in drawing 5 , and forming crevice 41c for this positioning the 
side -attachment- wall section of the sub tank 7 is taken more as a light-gage 
state having -- the aforementioned float " the distance of move tracing of 
the permanent magnet 32 attached in the member 31 and hall devices 33a 
and 33b is constituted so that it can approach more 
[0058] float corresponding to the amount of ink in the sub tank 7 while 
raising the detection sensitivity of the line of magnetic force of the 
permanent magnet 32 by hall devices 33a and 33b by this - the amount 
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detection precision of ink by movement in the gravity direction of a member 
31 can also be raised 

[0059] Moreover, the through hole 67 is formed in some sub tanks 7. 
Therefore, by using one support shaft (not shown) which penetrates the 
through hole 67 of each sub tank 7, each sub tank can be arranged in the 
parallel state, and it is made as [ constitute / a sub tank unit / by this ]. 
[0060] Drawing 6 is carried in the recording device of composition of having 
described above, and shows an example of the control circuit which 
constitutes the ink and the judgment means of a cartridge. In addition, in 
drawing 6 , the explanation which shows the portion equivalent to already 
explained each part with the same sign, therefore overlaps is omitted. 
Moreover, as shown in drawing 6 , said suction pump 15 is connected to the 
capping means 6, and the discharge side of this suction pump 15 is connected 
to the waste fluid tank 16. 

[0061] In drawing 6 , signs 70 are printing control means, these printing 
control means 70 generated bit map data based on the print data from a host 
computer, and generated the driving signal by the head driving means 71 
based on this data, and are equipped with the function to make ink breathe 
out, from the recording head 6 carried in carriage 1. The head driving means 
71 are constituted so that the driving signal for the Flushing operation other 
than the driving signal based on print data may be outputted to a recording 
head 6 in response to the Flushing command signal from the Flushing 
control means 72. 

[0062] Signs 73 are cleaning control means, and these cleaning control 
means 73 controlled the pump driving means 75 in response to the control 
signal from the cleaning instruction detection means 74, and they are 
equipped with the function to make a suction pump 15 drive. And by 
operating the cleaning instruction switch 76 arranged at the control panel of 
a recording device etc., the aforementioned cleaning instruction detection 
means 74 operates, and it is constituted so that cleaning operation by the 
manual may be performed. 

[0063] Moreover, the cleaning control means 73 are constituted so that a 
control signal may be received from the printing control means 70, they 
controlled the pump driving means 75 similarly by this, and are equipped 
with the cleaning operation function to make a suction pump 15 drive. 
[0064] On the other hand, it is constituted so that a control signal may be 
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supplied to the ink consumption operation means 77, respectively from the 
aforementioned printing control means 70, the Flushing control means 72, 
and the cleaning control means 73. This ink consumption operation means 
77 has the function to calculate the ink consumption stored in the sub tank 7. 
The number of**** of the ink drop from the recording head made by the 
printing control means 70 based on print data, The number of**** of the ink 
drop from the recording head by Flushing operation made from the Flushing 
control means 72, Moreover, whenever cleaning operation of carrying out 
suction discharge of the ink from the recording head made by the cleaning 
control means 73 is performed, it is made as [ supply / each data / to the ink 
consumption operation means 77 ]. 

[0065] And based on discharge processing of the number of**** of the ink 
drop from the recording head by execution of printing, the number of **** of 
the ink drop from the recording head by Flushing operation, and the ink for 
every execution of cleaning operation, an ink consumption operation means 
77 by which these data were received accesses the coefficient setting means 
78, respectively, and calculates the consumption of the ink in the sub tank 7 
by carrying out the multiplication of the coefficient corresponding to each. 
[0066] Thus, the consumption of the ink in the calculated sub tank 7 is sent 
to the ink consumption counter 79 of a sub tank, and it acts so that it may 
count up (addition). And when the count-up value concerned reaches a 
predetermined numeric value, it is in the state which the amount of ink in 
the sub tank 7 reduced, therefore it acts so that valve -opening control of the 
ink supply bulb 26 may be carried out and ink may be supplied from a main 
tank to a sub tank. 

[0067] Valve-closing control of the ink supply bulb 26 is carried out as it 
described above, when it was detected by the electrical output by the 
aforementioned hall devices 33a and 33b that the ink capacity in the sub 
tank 7 became a predetermined value (almost full state) by supply of this ink, 
and the ink consumption counter 79 of a sub tank is made as [ reset / the 
enumerated data ] simultaneously with this. 

[0068] On the other hand, it is constituted so that the information on the ink 
consumption in a sub tank may be transmitted from the ink consumption 
counter 79 of the aforementioned sub tank to the residue counter 80 of a 
main tank. Moreover, the data about the ink residue of the main tank stored 
in the aforementioned record element 27 carried in the main tank with 
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which it was loaded are beforehand set to the residue counter 80 of a main 
tank through the write-in read-out means 81. 

[0069] And the enumerated data by the ink consumption counter 79 of a sub 
tank just before being reset is sent to the residue counter 80 of the 
aforementioned main tank, and it consists of enumerated datas which show 
the ink residue of a main tank so that the enumerated data by the ink 
consumption counter 79 of a sub tank may be subtracted. Thereby, the 
residue counter 80 of a main tank is subtracted according to consumption of 
ink, and the numeric data is written in the aforementioned record element 
27 carried in the main tank through the write-in read-out means 81. 
[0070] the control signal sent out from the ink consumption counter 79 of the 
aforementioned sub tank in order to carry out valve-opening control of the 
ink supply bulb 26 a time check it is constituted so that a means 82 may 
be supplied a time check a means 82 starts valve -opening operation, 
simultaneously a time check of the ink supply bulb 26 And it is constituted so 
that the output by the aforementioned hall devices 33a and 33b generated 
when it changes the sub tank 7 into a full state mostly may be undergone. 
[0071] here -- the above - a time check a means 82, although the time 
check was started in response to the control signal sent out in order to carry 
out valve-opening control of the ink supply bulb 26 and the predetermined 
time passed When the output by the aforementioned hall devices 33a and 
33b generated when it changes the sub tank 7 into a full state mostly does 
not come, it is constituted so that the message which shows that a main tank 
is in ink and a state may be displayed on the display means 83. 
[0072] Namely, in said recording device, pressurization air is supplied to the 
pressure interior of a room of a main tank. It is constituted so that ink may 
be supplied from each main tank to each sub tank with this pressurization 
air. Therefore, the time which it will be in a full state mostly from the supply 
start of ink to a sub tank It has become clear on a design, and also in the 
state where this time was exceeded greatly, when the supply of ink to a sub 
tank is inadequate, it can be presumed that a main tank is in ink and a state. 
[0073] Thus, while displaying on the display means 83 the message which 
shows that a main tank is in ink and a state as described above when it is 
detected that a main tank is in ink and a state, it is controlled to stop 
printing operation of a recording device. The problem which even the ink in a 
sub tank changes into an empty state can be avoided by this, and it can be 
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made to prevent effectively that air bubbles enter the ink supply way of a 
recording head. 

[0074] Moreover, at this time, the ink in a main tank can be exhausted until 
it will be in an empty state mostly, and it can mitigate the burden of a 
running cost, processing of the remains ink in the ink cartridge discarded, 
etc. 

[0075] By the way, when a certain obstacle occurs for the supply path and 
pressurization air supply path of the ink from a main tank, for example to a 
sub tank according to the ink and the detection means of a main tank by said 
composition, it may be recognized as a main tank being in ink and a state 
accidentally. The control routine shown in drawing 7 is constituted so that 
such a problem can be avoided. Based on the flow chart which shows this 
control routine below, the operation is explained with the control circuit 
shown in drawing 6 . 

[0076] In order to detect the ink and the state of a main tank, as first shown 
in Step Sll, operation of adding the amount of ink used for printing etc. to 
the ink consumption counter in a sub tank is performed. This sends the 
consumption of the ink in the sub tank calculated by the ink consumption 
operation means shown in drawing 6 to the ink consumption counter 79 of a 
sub tank, and is made as [ make / add / the ink consumption ]. And in Step 
S12, it is verified whether the ink consumption counter in a sub tank is 
beyond a predetermined value (A). 

[0077] The enumerated data of the ink consumption counter 79 of the sub 
tank shown in drawing 6 does not verify whether it is over the 
predetermined value (A), and when this is judged to be (No) which has not 
exceeded the predetermined value (A), it will say that a margin is in the ink 
capacity in a sub tank. Therefore, a return is carried out and the routine of 
the aforementioned step Sll and Step S12 is repeated until it exceeds the 
aforementioned predetermined value (A). 

[0078] And in the aforementioned step S12, when judged with the numeric 
value of the ink consumption counter 79 of a sub tank having exceeded the 
predetermined value (A), it moves to Step S13 and ink supply operation to a 
sub tank is started. This is made by carrying out valve-opening control of the 
aforementioned ink supply bulb 26. Then, verification of whether ink supply 
on a sub tank was completed in Step S14 is made. The output by hall devices 
22a and 33b is used as this described above. 



19/25 



Japanese Publication number : 2001-232806 



[0079] Verification of whether in parallel to verification by this step S14, the 
predetermined time passed fi-om the time of ink supply operation to a sub 
tank being started in Step S18 is also started, the time check this was 
indicated to be to drawing 6 it is made by the means 82 And if judged with 
ink supply on a sub tank having been completed before progress of a 
predetermined time (Yes), the control which stops ink supply operation in 
Step S15 will be made. This is made by carrying out valve-closing control of 
the ink supply bulb 26 as it described above. 

[0080] And operation of making the ink consumption counter 79 in a sub 
tank resetting in Step S16 is performed, and the operation which subtracts 
the above (A) fi-om the ink residue counter 80 of an ink cartridge is made in 
Step S17 following this. 

[0081] The amount of ink of one batch which supplied ink to the sub tank is 
subtracted by this, and the subtraction result (if it puts in another way ink 
residue of an ink cartridge) is set to the ink residue counter 80 of an ink 
cartridge. 

[0082] When judged with ink supply on a sub tank not having been 
completed, but on the other hand the predetermined time having passed in 
Step S18 in (No) in the aforementioned step S14 moreover, it is presumed 
that the ink cartridge changed into the empty state. Then, operation of 
stopping supply operation of the ink to a sub tank in Step S19 is performed. 
[0083] Then, in Step S20, operation of judging whether the ink residue 
counter 80 of a cartridge being below a predetermined value is made. If it 
puts in another way, here in spite of the state (state of No) where the ink 
residue counter 80 of an ink cartridge has not reached below a 
predetermined value, and the state where ink is fairly left behind in the 
cartridge It can consider that a certain trouble has occurred for a supply path 
or a pressurization air supply path of ink etc. when supply of the ink to a sub 
tank is not completed in a predetermined time, as described above, and is 
made as [ carry / an error message / in this case / to the display means 83 ]. 
[0084] Moreover, when judged with the ink residue counter 80 of a cartridge 
having reached below the predetermined value in the aforementioned step 
S20 (Yes), it is made as [judge / with the ink cartridge having changed into 
the state rightly ], and is made as / perform / the display which shows an ink 
end to the display means 83 in this case ]. That is, the ink and the state of a 
main tank can be correctly recognized by having a judgment means by said 
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Step S20. 

[0085] Read from the record element 27 which has arranged the information 
on the ink residue in an ink cartridge in some cases which constitute the 
main tank as an ink cartridge, the ink consumption of a sub tank is made to 
subtract from this information, and it is made to use as ink residue 
information on the ink cartridge concerned in the form of the operation 
explained above. However, the pilot switch 29 arranged in an ink cartridge 
as a means to grasp the ink residue information in an ink cartridge as shown, 
for example in drawing 2 and drawing 3 can be used. 

[0086] In this case, in Step S20 shown in drawing 7 , the information on the 
ink residue of the cartridge by the aforementioned pilot switch 29 is used, 
and it is used as information which judges an error situation, ink, and a state. 
[0087] Moreover, although it is constituted so that pressurization air may be 
introduced into the pressure room of an ink cartridge in the form of the 
operation explained above and ink may be supplied to a sub tank, this 
invention can be used besides the recording device of such a form. For 
example, in a recording device which draws in so that the inside of a sub 
tank may serve as negative pressure, and supplies ink, or the recording 
device which a water head difference is given [ recording device ] between an 
ink cartridge and a sub tank, and generates an ink style from an ink 
cartridge side to a sub tank, a physical detection means as shown in drawing 
8 or drawing 10 can be used as an ink residue detection means of a cartridge. 
[0088] First, drawing 8 fabricates the case of an ink cartridge 9 by the 
transparent resin, and shows the composition which has arranged the light 
source 86 and the optical sensing sensor 87 as faced across near the bottom 
section of this case. Since the incident light from the aforementioned light 
source 86 is intercepted when ink is held so much in the cartridge 9, as 
shown in drawing 8 (a), a sensor 87 cannot sense an incident light. Moreover, 
as shown in drawing 8 (b), when the ink in a cartridge 9 decreases in number 
rather than a predetermined value, a sensor 87 can sense the incident light 
from the light source 86 through the case fabricated by the transparent resin, 
and it is judged that there are few ink residues than a predetermined value. 
[0089] Moreover, similarly drawing 9 fabricates the case of an ink cartridge 9 
by the transparent resin, and is considered as the composition which formed 
the prism section 85 in the buttock section between the lower base section 
and side-attachment-wall section. That is, the incident angle from the Hght 
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source 86 to the prism section 85 and the outgoing radiation angle &om the 
prism section 85 to a sensor 87 are constituted so that it may become the 
angle of theta (=45 degree), respectively. And it is made as [ detect / the ink 
residue in an ink cartridge / a difference of the critical angle of the total 
reflection determined with the rate of crookedness of the ink in a cartridge 9 
and the resin which constitutes a case, and the critical angle of the total 
reflection determined with the rate of crookedness of air and the resin which 
constitutes a case ]. 

[0090] Furthermore, drawing 10 is considered as the composition which the 
electrode terminals 90a and 90b of a couple laid underground toward the 
reservoir space of ink near the lower base side of the case of an ink cartridge 
9, and it is constituted so that predetermined voltage may be impressed from 
the source 91 of a constant voltage to one electrode -terminal 90a. Moreover, 
the resistance element 92 is connected to electrode -terminal 90b of another 
side between reference potentials (ground), and the voltage detector 93 
which detects the potential produced in this resistance element 92 is 
connected to electrode -terminal 90b of aforementioned another side. 
[0091] By this composition, when the ink of the capacity beyond the grade 
which the ink in an ink cartridge makes flow through the electrode terminals 
90a and 90b of the aforementioned couple is left behind in the ink cartridge, 
the voltage value more than predetermined is detected in the voltage 
detector 93. Moreover, when the ink residue in an ink cartridge is close to an 
end state, the voltage value in the aforementioned voltage detector 93 falls 
far. Therefore, by using this composition, it becomes possible to detect the 
ink residue in an ink cartridge. 

[0092] The ink residue detection means of an ink cartridge shown in drawing 
8 or drawing 10 explained above can also be replaced and used for the 
numeric value of the residue counter of the cartridge in Step S20 in said 
drawing 7 . 
[0093] 

[Effect of the Invention] Since it constituted [ so that clearly ] from the above 
explanation according to the ink-jet formula recording device which adopted 
the ink and the judgment method of a cartridge concerning this invention so 
that it might judge with an ink cartridge being in ink and a state when the 
amount of supply of the ink to a sub tank was inadequate even if the supply 
time of the ink to a sub tank had passed predetermined time since the ink 
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cartridge, the ink and the state of an ink cartridge can be grasped correctly. 
And uneconomical employment of exchanging ink cartridges, where a lot of 
ink is left is avoidable by detecting the ink and the state of an ink cartridge 
with such the method of detection. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the plan having shown the whole ink-jet formula recording 
device composition which applied this invention. 

[Drawing 2] It is the ** type view having shown the ink distribution system 
from a main tank to a recording head. 

[Drawing 3] It is the cross section having shown the composition of an ink 
cartridge shown in drawing: 2 . 

[Drawing 4] The composition of some sub tanks is omitted and it is the 
perspective diagram of a **** state from the whole surface about this. 
[Drawing 5] Similarly it is the perspective drawing of the whole surface to a 
**** state about a sub tank. 

[Drawing 6] It is the block diagram having shown the composition of the 
control circuit carried in the ink-jet formula recording device shown in 
drawing 1 . ^ 
[Drawing 7] It is the flow chart which showed the routine of operation which 
detects the ink and the state of a cartridge which are made by the control ' 
circuit shown in drawing 6 . 

[Drawing 8l It is the ** type view having shown the 1st example of the 
physical ink residue detection means which can be used in the routine of 
operation which detects the ink and the state which are shown in drawing 7 . 
[Drawing 9] It is the ** type view having shown the 2nd example of an ink 
residue detection means similarly. 

[Drawing 10] It is the ** type view having shown the 3rd example of an ink 
residue detection means similarly. 

[Description of Notations] 

1 [ ] Carriage 

6 [ ] Recording Head 
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7 (7a, 7b, 7c, 7d) Sub tank 

8 [ ] Cartridge Electrode Holder 

9 (9a, 9b, 9c, 9d) Main tank (ink cartridge) 

10 [ ] Flexible Tube (Ink Supply Route) 

11 [ ] Capping Means 

12 [ ] Wiping Means 
15 [ ] Suction Pump 

21 [ ] Air Booster Pump 

22 [ ] Pressure Regulating Valve 

23 [ ] Pressure Sensor 

24 [ ] Ink Pack 

24b [ ] an operation board 

25 [ ] Pressure Room 

26 [ ] Ink Supply Bulb 

27 [ ] Record Element 
29 [ ] Pilot Switch 

31 [] Float - Member 

32 [ ] Permanent Magnet 

33 (33a, 33b) Hall device 

70 [ ] Printing Control Means 

71 [ ] Head Driving Means 

72 [ ] Flushing Control Means 

73 [ ] Cleaning Control Means 

74 [ ] Cleaning Instruction Detection Means 

75 [ ] Pump Driving Means 

77 [ ] Ink Consumption Operation Means 

78 [ ] Coefficient Setting Means 

79 [ ] Ink Consumption Counter of Sub Tank 

80 [ ] Residue Counter of Main Tank 

81 [ ] Write-in Read-out Means 

82 [ ] Time Check - Means 

83 [ ] Display Means 

85 [ ] Prism Section 

86 [ ] Light Source 

87 [ ] Optical Sensing Sensor 
90a, 90b Electrode terminal 
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91 [ ] Source of Constant Voltage 
93 [ ] Voltage Detector 
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[0 0 181 »*L<ttltriaLy5:tf^;^7^y 

[0 0 191 \>X^L(r>Xbf^^^y'^^—V^)-y'J^(r>^^^i^ 

X^ i^irjt)- VViyi:^^^)^ i^^mi^^^^ U-C^r V 
y 'J'kc^m ^ftfc'^:/^>^{cMl>X^>:i^ ;6?«*& ^ 

mm:mm,i^xm^\^mni^^:i ti>^x^ 
[0 0 2 0] ^ur. ^tnau^-f 

[002 11 'tfi:t>^.. :L<r>x 0 {c^ >i^m'^^</^y(o 
[0 0 2 21 m^x. ^fiiaufcji^jci-cv^^^;^— hy !7 
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10 0 2 3] 

[00 241 ^-r V^i^l (ctttft|Eiafik-v>;/ Ktc 

^JSS UT 4 fli $ tut: V N 
100 25] ^Ur, r.(Oi^:/^Vj?^ 7 a--7 dtJl^tL 

^^•l4(7)-i'>i5^*i^t^rL-7^10, 10, Sr^tb^. 

[0 0 26] *il5=^-\^ y 5/ 1 (r>^mfm±\ci3 

1 i;&5ffig$tbT*5 0. $fe«c;io:^Y5/tr:^i/#|g:i 

T'ffltf 1 1 a;6«Bae^*b-CV^-5, ^LT. ^e^y^i;?! 
1 1 a J: or. KtO/X/WJg^S^J^trjh-r-S 
[0 0 2 7] Z.(D^^yy^UUl 1 afi. IS^S^S(7:>* 

fc. ro^-^^rxT^aiWi 1 alctt. ^®§|7j<:/>^ 
[0 0 2 8] ^ur. ^^y\f>'^^^i i\cm^utc 
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7>n^>^sij«-i 2d5@aa$turv^T. iti^sJcjESD-cia 

[0 0 2 9] 0:(C|S2(^. @ 1 (C;^ L^|g^|&IStC^«c 

ij^L/cEl Sl*5j:tjf|a2jc*jv^r. 

10 ;J^V7'2 l<cJ:*jj!?DiE$n/c^^tt. JE:/3ll|lE#2 2;c 
. ^ 2 3 Srtfr LTttrIB L^4> 

^ ViJ^^-i^^ 9 a--9 d (|gl2(CjoV^-CW:<-t*LT«F-§'9 

b-c^U-c*5 *). aT<ci3V^T:«:*ur*ic:i??-S-9 1 

[0 0 3 0] «ftiaiE:*ittai«2 3d^e>#^-f 

^^^^-^ 9(c^LT^mi5fte5dit$>il*^ti. h y :y>^ 

7^/1^^ 8 $ivyh:t^S8(7>«-> >r V ^^^^^ (c^ ur. 

20 [00 3 1 ] 1fjf2JS;^i^S#2 2W:. ^^Qm7f^>zf2 

m(o:sotm{cmLitmc. m^^mik\^x^j^-(>^>^ 
9 a - 9 d {cmt>^^fs,iEt^m^(oi&mimwx^ 

[003 2] $ e>«C, fltllEEE:/3«^ttJ« 2 3 ?g^aJE 
JBE;J^>>^2 1 0«2tb$:*iri»i-S J: 5 <C«ag-t-So -r?^.C*:> 

i=>. ^^aiE^Kvy2 i«c:j:or:ftDJE^nfc^^jBE^5Rff 

30 ^-7^2 ltOi2tb$:ff-ll:^ii:?><b#^*C, JE;3^?tJim^ 2 3 (C 
XoX^%Zii-M^ibtvtcmti^:iTtti:otcZt^^m 
Lfc^-g^tctt. ^^DiE:^>'>^2 1 SrS2ib*^^^J:5(c 
Umi^. :i(Di^K>mUcX^Xttjj^i.it^^^:yi^>:ir 

9 a --9 d*c*D^3^^^JEd5B;f;eo|5inc:*ii^$tt5J: 

[0 0 3 31 fltflE^^f V^$'Vt?'9tt. 

40 tuTv^^« -euT. 9 2 4 

^-e?g^$tt5.^KldtjE;;^7S2 5Sr«^UT*5»9. r(D 
iE;^^2 5P^(c:. EE;t;t^mi§2 3S:^M^^DffiS«*5tft 

[0 0 3 4] ^(Om&iCX^. #>>r i^^V^ 9 a--9 
d(CiCiiiift^tb/c^><>':?^^'?:yi;^ 2 4«. ^ix^*iL*affi^ 

^:f^>^ 7 -d{cMi^xm&(0&McXi>'^>^ 

[0 0 3 51 >f >^;«7- h y :y>?t Lr(otfrlB> 
50 ^O-^:^^ 9<c:«. g|3(ct>^$tu/cJ:5(c-?:co>5r-^ 
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[00 361 |fnB>><-Y 9F^(Ctt. |g!3«C: 

riP)®S«i^— K 2 4 a(c:J:o-C. /^v^>^9S:« 

/<>y^2A ^\^mK\tV^mm 2 4b «9 ^ 

n-cv^;5, -O'^^'^:/^ 2 4ic#)-A$ 

5/^2 4 0lR)f||{C#V\ fltllB<^tb«2 4 b (0-«P*^«tlia 

10 0 3 71 ia2tC;^^nyb:J:5iCttllB;^-l' ^^^2 9 0 
. ;?h>''|^«[d5a)[ai$tt^i«^F-3 Od?^^ ViJ' ViJ^ 9 

[0 0 381 — «tll2#;< >l':/^5?>':^^9a— 9d iC^b" 
2 6, 26 4b'J:t/«-l'>i5^M*&^3.-:/l 0, 1 

[0 0 3 91 ^gl2<c:^-r1^y:^':x^Jr 7,7>«^tCOV^T(0 

(0-«B{ctt^^Sg;5'3 2;65^0#itfei^■CV^-5„ 

2i^-/^«^tC:ft«*tt«^^m^a5S^3 3 a, 3 3 

b*5g^^3 4(c:SllP$n-c. 7(;)fliM(cjSa 

[0 0 4 01 reo«|^{cJ:i?. 7D-h$|5tt'3 KcBBa 
^it/c^^^S^^ 3 2 i: . n - h$RW(Oi<?±{i@(c: L/c 

/-M-/U^^3 3a. 3 3 b(Cj:l9m^6^£U>3;5»^i^tU 
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(0 04 11 ^(r>^m(r>mmkc^yi^x\t. md,\.it^> 

/W«^3 3a, 33b (0«^Way3(CS':5V>-Cfll5>i' > 

^mii^^</i^y2 6^^P^#^;f^SJ:5^c«*$i^rv^^, 
[0 0 4 21 c:(o^lfe(Djg«§ic:*>v>-rw:. =^i*-t- 

tt. 1(fie-i'>'^M«&^Vu>^2 6S:M#®jfflii-^c}:5«c:« 
^^;*^rv^5„ 9F^-e*DJE$ 

[0 0 4 31 -tb-c. ^'m"f^\^^im^^\i^-o 

[0 0 4 41 -^f^. !g2tci3^$ttfcJ:5tc#i^y:?>'i5^ 
3 6Sr:fM^-Cia^-^>;/ K 6 tC^UT^ Vi^;^:^^^^^^ 

6 (7)yX/ujl^^®(c?|^^^tiySi/X/V'Pp 6 a J: «9 . 
[0 0 4 51 9:«c04*5^U!S5W:. ms.\.1t,'^'f^>^ 

[0 0 4 61 -^y^^^in. m^\S.:^m)t^cmfS,^ 

7(D^urt. -ft'jM4 1 a tz^iicmti:^mm^4: i b 
t;55-.4^(cjg^Six:/b*l*$B«"4 i«c:j:0fll«Sttr4b- 
:io^:yt^fl5tt-4 lo^d/ag:(cji. 0tJx.tf3gWJi1» 

fl§^wcj:s7^/wi.)t^§i5W4 2 (S5#ss) i^mmm 

^rs4 3f)tmfSL^t\^x\^^^, 
50 [ 0 0 4 7 1 ^ ur . mvti^it4: 1 $:fil;sJt-r^«tiia-aiJ 
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10 0 4 8 1 :L(r>mm<r>mm{c^\^^x^. tfm^ 

4 4 tt^ V »©^r^ 4 3 «c4o It 5 *¥:^f6j (oikSSP 
^l*tt4 4 ^^Wl'P^^t Lr^«$tt^3Lj*«B95tf4 5 

i?B«4 5(os*«8Wuc, tfnauyt^^a^^s 2^5|R»9^i■ 
-/U^^3 3a, 3 3b«cat>SHfi$tt^^5«C:«J«* 

[0 0 5 01 ^-t^:/:?:^^ 7«cw:, ^<r>ntiif 

'r'^j:t>'hz.(DMm(r>mm\c^\^xnmm^A 

\h(om.mc-<>"^W^uAQi)^mf&^ixXi^^^ 

>f vt?^«i&p 4 6 {dsaa^n^itjia^^x-:/ 1 0 l 

ifm^^iX^X^{cmJ&^tiX\f^^o 
[00 5 11 •^':f^>^7{c^\f^-<i^^m^a4 6 

[0 0 5 21 ^hiC^ tnm-^y'^l^i^ 7^{C^^ yn — 

v%^3 1 ^xxj^^nwkunA s(D^mm^^m\nzM 

7^$|5«-4 7(^1^7^^ Vi5^ 7S:fflf^-rS«il^$|5«-4 1 (D- 
ftiJM4 1 a d>e>-f >'i5^flf.®^F^ 4 3<CrS)d^o-C^ix^tt 
^m-r^ J: 5 ic. -fflJil4 1 a S:^-;^ t ur— tt:«c/K 

[0 0 5 31 w<oy 7^gi5«4 7(o#ffitc^>?. :saiabfc 

[0 0 5 41 ^^C. •^':f^l^^7^{C\^. m5{C^^th 
itXo{^^>^Wi^o4 6{ci5:^{.X^>^mii^i0 4 8 
;&5^;5^$i^-CV^:5, ^LT. CcD^f ^i^^^Sai P 4 8 

^ :y 7^^0:7 >f/W^^?{5«-4 9 ;65@BS$ttr:fcO. Lfcd? 
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/Wt5'SBtt'4 9$:^LT-< v^9![aiP4 8<cg|A^ix5j:5 

[0 0 5 51 ifim^:y^mttio4SX^mmiti^^:y 
^tt. mM4 1 aCOSSfttjSrS^Uri^y^^ViJ^ 7(OT 
i£a5<cBBa$ttrc«tj|S>'</u:^3 5 tcM«> J: 5 
-tv^:5„ ^Ur. >'VW>^3 5S:^L^>f ^'^ttl^tRiCftiJ 

M4 1 a(r>mmm^&^\^xtm^y K6icsg^^n?> 

^3.—:/ 3 6(Ogl^P5 3(catd*ixS J: 5tc1»;«^*L-C 
10 [0 0 5 61 i^y^$'>':5^7^0±^.$BlC«:, 0 4 4^ 

6 l<0±iga5. 'rtt*:»*>1^:/i5'V^ 7<Dlrt?^r6]<DJ^§15 
ihT^^S'ViJ^ 7(Of|iM4 1 a(OSM(C^ii-t-^:fe^ 
iiiiP 6 2;i5?g^^nTV^^« Jfcjo, C(0:#C^itaiP 6 

Plihi- 63S7K^{c J: o T BBS ^ V ^ 5„ 
[0 0 5 71 la5(c^^i^rcJ:5<c^^IlSi^:^^?'V 

^ 7 (Offi!|iS(CW:/i^— /W*^ 3 3a. 33b (D>(ftSgtii>$r 

4 1 c^rffi^Afe-r-SwiriCjcoT. 7 (DftySgSJ 

ttJ:>?»«5l^«6i:$tt. «rlS>'n-h95*f3 lic:«ii9# 

(tf>ixyh^^EI^3 2(O^t!]®li01:i:?^-/W^^F-3 3 a, 

[0 0 5 81 rtU{C^l9, /t-^^SSa, 3 3 b (C 

J:'5^^«^^3 2 0^>3«^(;>S^mSi&r^±$ii:^>it9t^ 

[0 0 5 9] ^fc. •t^:/^v-^7(7)-S5Jc{ia:ii:A:6 7 
7t 6 7 $rg:ali-^ 1 (gl^itT) ^mmi^^ 

^{ctj:^tixv^:bc, 

[ 0 0 6 0 1 S 6 f*. taia Ufc«^(7>|B®:^S(C^Sfe$ 

mnmwidf >^ 1 6tc:«sg^$i^Tv^s„ 
[0 0 6 ii (i6{c4yv>r. ^^-7 of^mmum^^x 

w(7:)7^-^tcS^v^T--*:y K^f5^l&7 1 <c J: «9 J^tbff 
50 6d^p3>f :/^^qtai^-lt6«BgiSr{ix.T:v>-5o -^yVm 
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10 0 6 2] 3 tij5^ :^^»JjHl^l9:-C*)0. 

^Wi7 At^hmmm^-^^vyx. if-:yzfmm^WL7 ^ 

y V^Ji<^:K^^|S: 7 4 A«ib{^ -7-3.r/KC 
J:^^ y-^v^Sif^;&5^iff $tt^ J: 5 (c«^$ti-CV^ 

[00 6 31 t,t^. ^ y -^>i5^*JfflI#a 7 3 f:j:Bl»J*y 

z.ix{cxy>nm\^i^->'fmm^WL7 ^^mmvx. 

K^lTjfVT'l 5«:J^ft$ii:S^^y-^>^<»f^|gS:<i 
[0 0 6 41 Kll5W*J*J»¥®:7 0. yyiyi^> 

if%m^m. 7 2 . i^^rii^ V -^^i^^pm^m 7 
^ix^M ly^m^^mn^WL 7 7 (c^- \^x%mm^'f)^ 

Sl^I9:7 7«i^:/:5' ViJ^ 7F^(cmf^tbfci-r:/i5^m«fi 

(0?titi^. :7 7:y'»'^/^y^^iI^I9:7 2 

*ifel^y-->'^»J®#l9:7 3(cJ:^?/i:$i^SI5a 

^15 7 7{c:«*&$ttSJ:5(c<c^ixSo 

[0 0 6 51 ^Ur. Clttb(Oy^-i$'i^§ltfc><:^iJ^?H 
»fifaSL¥l8:7 7fi. WJ(0*^T(Cj;2>|B^--:y Vfi^h 
<r>^:y^'^m<r>^^^. yyiyi^i^^WimcXh^m-^-y 

^^7 8{zr^±ysux. ^ttmtc^i^'r^^^lS^^ 

[0 0 6 61 :l<7><}:5^cLrg^^^i^:rci^y^5'>'^ 7*c 
v^7 9(C3^P>nr. ;?7^:7:/ hr:y:/ WD^) -r^Ji^ 

vfcV^mxh^. Lysi;6* or. ^ v^ffli^/vuy2 e*^ 

[0 0 6 7] ^(^^^^(Dmi^iiCXoX. i^Zfi^ly^ 7 

ttna/i^-zw-^^^s 3 a, 3 3 bicji-ss^wm 
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[0 0 6 81 

^ 7 9J:0/<>f :^^v^o«fi;J;t7>^8 0(c^LTi^ 

y ^ ^-ij^ (cjy It s-r v-i^ m»fi<75if its X 0 

[0 0 6 9] ^LX. V±ry h^tl^m.mc^n^-^z/ 

«m^ttyhitiiais^^^^2 7.ics$ii*ttSo 

[0070] «lfB-y-y^ (O-Y r> ^^5^ 7 9 

>r Vi5^«^^</us^2 6SrM#*yffli$-^5/ci«>(ca^ 
aSixS»r<»ft^«:, H-^^I9:8 2(c«^«s&^ixSJ:5(c 

^ 7d5{5f^^S:5'>il^Mtc:3i£$iX^t^lC%^-r5«tIIBJK- 

30 [007 1] r mnnm^^ s 2 >^m^^< 

i-S«W52}^-/u^:?-3 3 a, 3 3 b(cJ:sai;^dJfiJ5l€L 
[0 0 7 2] iaiBUfcia®^@{c4b'VNrtt. 

> >'i5r *W Kitfe^r^ S t W&ir^ z^tti^ 

[00 7 3] rcDj:9«CL.r>>l'>'>5' ViJ^J^W^^^^^ 
50 ^'^^iJ^dW^-^J^V Wffit?*>Sr<tS:^i-^ 
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[0 0 7 41 *ifer(0^. j^-<>^iy^\cil^\fh-(>^ 

> ^ ViJ' K)l^M-e*>S t ^^iSE-t-S-eriB 
lEl7(c:^L:fc*r(ai/^— z.(r>^yfs:fA 
i®S:leI]ffi■T?#-6J:5(^:«^$i^rv^-5o iJilTrt^ftWA' 

[0 0 7 6r^>0^$'i^^<D-Y V^niV' K*t«l$:S^aii- 
^ictt, ^ir^^'r y^S 1 1 ici^^ixfcJ: SiJSiJ^ 

>f m«fi?S^^^{c J: o T $ tvrci^ ^^^J' V 
[0 0 7 71 ClitW:, ll6(C;^$tl.fci^^i$':^^0-i' V 

>m»;&r:7>-^?7 9(DfmMd5. Bif;e<oM (a) ^mx 

TV^S;6^;5^S^S^IiE-^5t>^0■T?*>l9. Bff;e<75M (A) S: 
^SxTV^7^^V^ (No) i:iHJ;^$ttfc^^{c:j^. •t^y^:^:/ 

;6Sor, ttIiaHff;gOM (a) SriS;tS^T% 
tttftiia;^ 7^5/7^3 1 1 t-?^7"5/:^s 1 2<o/u— 

[0 0 7 81 -eur. *tl|BJ^7^2/>^S 1 2{C:fcV^T. 

:;^t?:^^<;>>fV^tH»;«/!5^>'^7 9(;5»fS;&^ mm<r>m 
(A) Sr®;iytt2pj^$turc^-g^(c«. ;^f^5/:/Sl3 

ixSo ^nW:. «trfB Lfc t *5 0 . ^— /i-^^2 2a. 3 
[0 0 7 91 :i(o:^7'^yys 1 4kcx^^mtmf\^ 

IiEt>M*&$ixS, Ctt«lll6*C;^$ixfcfm^lft8 2{C 
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^^i^-^<r>^i^i^m^t^^-T\^1t. (Yes) i:i|9J5£^tt5 

/uy 2 6 i^Efl#$iJfflii--5r «? 
[0 0 8 ol -^Lt. >^x5/:/s 1 6lcioV^ri^y:^':^ 

-V^)y'J^<r>^^^i7^^i3^^^^zot^him. (A) $r 
10 [0 0 8 1 1 i^T'^J'ViJ^tc^Lr^fv^^r 

[0 0 8 21 ltiia;^'r5/>^s 1 4jc*5v>r. 
^:/^^<o^>j;^ffl«&d«^T-«rr (No) ic. u*^t>;^ 
x:y:/S 1 8(cjoV>TEff;e^r^;5^SiSL/ctipJ3e$ixrc 
S-a^icti . V ^ h y 5/ v^d5 -^m^ tti:otc:Ltii^ 
itk^ttSo ^c^. ;^x5/>^s 1 9(c*5V^Ti^>^^v 

(0 0 8 31 m^x^ TsTv^^ 2 oic*5V^-C;<;— h y 

5/ v^eT^.f :/ 3Sfir;& 8 0 ttglf ^SfiiaT t?^ 6 

^/i^^eo^C V^SIS;?;^^:^^ 8 Oi&5fi^f;efiII^T«cBUTV^ 
^feV^^l^^ (N o <n^m)^. mrni^ttl^. ;?7- h y :/ v?f*5 

(c^ v-i^ ^ tcS ^ V > ;5*tfilic >b Ji^ji^^ fci*, ttr 

i:a*-t-wi:;55-et, i(0«^«ctt*^^a8 3 {c^i^ 
(0 0 8 41 tliia^x>^p^s 2 OtC*5V>r:;t7— h 
(Yes) t^im^tifc^^ia^. h y 5/-:^ 

ix. ::cO:|&^ic«:^^^IB:8 3(c:«< K^T^-T^ 
:7^S 2 0(cJ:^ifij;^^|8:$r«x.^;ii:(cJ:i9\ 

So 

[0 08 51 i^l±lft0>q \.1tMm<r>^m\^^\^x\%. 
i5^;ji;-h y y v^^C:felt'5>0^5^^S<75^f«$:-Y>^5^;^- 
^y y-^'^t \.X(r>/^^\y^\^i;'kmWLir^^-:^<n-^ 
(CgaSL/clS^^^2 7;6^6)K^mL. C^^^-ttSA^fci^ 

50 3;c?3tU/cJ:5(c-<V->7;&- hy 2/v^rt(^BaSStt;fe:«l 
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(0 0 8 61 :i(r>^^, n 7(c?5t-t->^xyys 2 oicio 

[0 0 8 7] ieJL±RWU7tl«fi<^?^fiS«C:feV>-Ctt 
^yi^mti^h't':^^>'^^^^Ml.X^l^^m^ 

BA^m^&i t bT. lii 8 T^mm i o ic;^^- <}: 5 ^^^4^3® 

[00 8 81 *"f. msn^>^:^—hVv^i^9(D^ — 

:^t:mmmmxfiimu z(D^-:^(r>TmuHi&^»:U .. 

J:5«cur3feM8 6fcJ:t;5)t«^-fe:>1^8 TSrffiSuyt 
«^$r^b■cv^;5, EI 8 (a) h y 5/ 20 

S#t3t5riS^i--5c:<l:j5?-e#/.^v\ ^yt. 1218 (b) ic 

ytms 6;6^^^D^#+^$^^r>•t^8 7 r ,t ;65r* 

[0 0 8 91 ^fc. m9nmC<-(>':^:^-hV yi^9 

:/yxA^8 57i^^-t>:i^8 7«cie^ajM^«. ^ 

tL^tte (='4 5i^) <o^mt^j:^Xv{cmf&^i^X\f^ 

1^ o-r V «fi S:^ ffi-r S' J: 5 (c Tfc ^ o 
[0 0 9 01 mi 0^^>^:^— h y S/>^9(D 40 

M<Dmmi^^ 9 0a, 90b t>m^ {^tcmfHtt^tix^s 
0 . -^-omffiig-?- 9 0 a 9 i d^fcB^f 

*'(7)@SS^9 0 b tcttSmmfi: (T-;^) (i:(or^(cS 
St^^9 2;^5^M$i%Tio»?. Z(Dt&iA^^9 2{C^T 

2^mffiSr«aii-smjE«im«9 3dmiBfti*oa:fii«8^ 
9 0b(cSJg^$tbrv^;5„ 

[0 0 9 11 Z(DmmcX^. ^:y^:^- h V yi^^kc 

^tllS-^(OmSiS^9 0 a, 9 0 b 50 
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AMcST-rso \^i^f^r>xz,(r>mi$.^Mmt^zb\^x 

[0 0 9 21 &.±^A^\^1tmS7b^mi 0{C^^tlft-< 
7«c:*5ltS;^X5'>^S 2 0{c43ltS;<?- h y :xi^<OKfi 
[0 0 9 31 

[IS®<of«n*'t^lft0^1 

[ml Sriiffl L^h-f v^o: 5/ h^lBSSISO 

[0 31 @2«c^Stuyh-Y>'i^;«;— h y 5^>^o«t^$r^ 

[HSl i^C<-y-:/^>'^Sr-ffi^l6|*^P>tifcJ|^fiS(038 

[liiei |gii(c;^^tt/c-r>'i:^v^ai-/ h^^^stc^ 
Ife ^ ttfc^iJSH) m ^ ^ b)h n y ^ -c s o 

[0 71 0 6(c^i-^ir^[HieS(cJ:orjte$ns;^— h y 

[081 ll7(c:^-r><:/^:ii:/Ki|^«§$::B^mi-^©<W^ 
-'^^'icjfcv^-c*)^ U#SifeiSW?ic^ ^'iJ^^fit^m^lS: 

1 (om^^ i^itm^^xh^o 
m^mxh^, 

[0101 I^D<-<v^3SS«iai^l9:c^ll3(0«?iJ^^U 
[«?F^(OK§qi 

1 ^rVyi^ 
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